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[0014] - [0053] ) 

[Modes for Carrying out Invention] In reference to the drawings, de- 
scriptions will be made of the modes for carrying out the present invention . 
Fig. 1 through Fig. 7 schematically show the configuration of optical 
systems of the first through seventh modes. 

[0015] In Fig. 1, the reference numeral 1 represents an illumination 
light source. The reference numeral 2 represents a reflector which 
surrounds the light source and forms an aperture directed upward. The 
reference numeral 3 represents a polarizing plate disposed on the top 
of the reflector. The reference numeral 4 represents a stop disposed 
on the upper surface of the polarizing plate. The stop 4 is disposed 
on the lower surface of a prism blocJc 5 disposed on the upper side of 
the stop. The prism block 5 is bonded to a prism block 6 disposed on 
the upper side thereof, where the bonded section is tilted from the 
upper-left side to the lower-right side and forms a half -transmitting 
surface 7. On the upper side of the prism block 6, a ref lecting-type 
liquid crystal display panel 8 is disposed. Also, a polarizing plate 
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9 is disposed on the left side of the prism block 5 . A pupil 10 is disposed 
on the left side of the polarizing plate 9. 

[0016] Bundles of rays emanating from the illumination light source 1 
and bundles of rays reflected from the reflector 2 shown in the drawing 
are transmitted through the half-transmitting surface 7 via the 
polarizing plate 3, the stop 4 and the prism block 5, which are arranged 
on the upper side, and are incident on the ref lecting-type liquid crystal 
display panel 8 . The bundles of rays modulated there as an image are 
reflected back downward to the side of the illumination light source 1 
and are incident on the half -transmitting surface 7 to be reflected 
rightward. The reflected bundles of rays then are incident on a surface 
b, which is a concave reflecting surface constituting the observation 
optical system, and are re-transmitted through the half -transmitting 
surface 7, to be introduced to the pupil 10 via the polarizing plate 9. 
[0017] According to this mode, the observation optical system and the 
illumination optical system are constituted with two prism blocks 5, 6 
with the half-transmitting surface 7 between. To be specific, the 
observation optical system is constituted with a surface a, a surface 
bf and a surface c shown in the drawing, while the illumination optical 
system is constituted with the surface c. The bundles of rays 
illuminating the ref lecting-type liquid crystal display panel 8 and the 
bundles of rays reflected by the ref lecting-type liquid crystal display 
panel 8 are separated from each other by the half -transmitting surface 
7. According to this mode, the pupil 10 and the illumination light source 
1 are made substantially conjugate by the illumination optical system 
(surface c) . Whereby, size of the illumination light source 1 is allowed 
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to be small. It is noted that the surface reference symbols a, b, c are 
assigned separate from the surface numbers in the construction data shown 
below. This rule of surface labeling is applied to the remaining modes 
also . 

[0018] Also, where the stop 4 is arranged at the position substantially 
conjugate with the pupil 10 for cutting unnecessary bundles of rays as 
in this mode, the size of the pupil 10 is regulated and thus only the 
bundles of rays that are designed to assure good observation condition 
are introduced to the pupil 10- Also, according to this mode, the 
polarizing plate 3 is disposed between the illumination light source 1 
and the half -transmitting surface 3, and the polarizing plate 9 is 
disposed between the half-transmitting surface 7 and the pupil 10. These 
are designed to cut ghost which would be generated where bundles of rays 
emergent from the illumination light source 1 are reflected toward the 
side of the pupil 10 without being transmitted there. 

[0019] For example, if the polarizing plate 3 is arranged to transmit 
light polarized in a certain direction and the polarizing plate 9 is 
arranged to transmit light that is polarized in a direction rotated by 
90° of the polarization direction of the light transmitted through the 
polarizing plate 3, the ghost is cut by the polarizing plate 9, to fail 
to enter the pupil 10. Since the bundles of rays modulated by the 
ref lecting-type liquid crystal display 8 should have had its direction 
of polarization rotated by 90*' , they are transmitted through the 
polarizing plate 9 after being transmitted through the observation 
optical system, to reach the pupil 10. 

[0020] Fig. 2 shows, as the second mode, an application example of the 
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present invention where the observation optical system is configured as 
a non-coaxial optical system. In the drawing, the reference numeral 1 
represents an illumination light source. The reference numeral 2 
represents a reflector which surrounds the light source and forms an 
aperture directed lower-rightward . The reference numeral 11 represents 
a prism block which is disposed on the lower-right side of the reflector 
and which constitutes an observation optical system. The top surface 
of the prism block 11 is a surface c configured as a transmitting surface. 
A condenser lens 12 and a ref lecting-type liquid crystal display panel 
8 are disposed on the upper-ride side of the surface c. Also, a pupil 
10 is disposed on the left side of the lower portion of the prism block 
11. 

[0021] Bundles of rays emanating from the illumination light source 1 
and bundles of rays reflected from the reflector 2 shown in the drawing 
are reflected by the surface c of the prism block 11, and are incident 
on the ref lecting-type liquid crystal display 8 via the condenser lens 
12. The bundles of rays modulated there as an image are reflected back 
lower-leftward to the side of the prism block 11 and, via the condenser 
lens 12, enter the prism block 11 through the surface c. The bundles 
of rays entering inside the prism block 11 are totally reflected at a 
surface a on the left side, to reach a surface b on the right side. The 
bundles of rays reaching the surface b, which is a concave reflecting 
surface, are reflected there at angles different from the angles as they 
are incident thereon, to be introduced to the pupil 10 via the surface 
a again. The relative arrangement of the surface a and the surface jb 
is made so that the surface a acts as a selective reflecting surface for 
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causing reflection of light utilizing the total reflection phenomenon 
and for causing transmission of light. 

[0022] According to this mode, an illumination optical system is 
constituted with the surface c, which is a half-transmitting surface 
formed on the prism block 11 as an observation optical system, and the 
condenser lens 12, where the surface c is used as a reflecting surface, 
to make the pupil 10 and the illumination light source substantially 
conjugate. Whereby, size of the illumination light source 1 is allowed 
to be small. The surface c, as it acts as a transmitting surface, 
contributes to compensation of aberrations in the observation optical 
system, and, as it acts as a reflecting surface, contributes to size 
reduction of the illumination light source, as a part of the illumination 
optical system. In this way, since an optical element is commonly used 
as a part of the observation optical system and as a part of the 
illumination optical system, it is possible to achieve compact-sizing 
of the device efficiently. 

[0023] Fig, 3 shows, as the third mode, an example in which the selective 
reflecting surface (surface a) of the second mode is separately provided 
as a TIR surface and the surface a is provided particularly as an emergent 
surface of the observation optical system. In the drawing, the reference 
numeral 1 represents an illumination light source. The reference numeral 
2 represents a reflector which surrounds the light source and forms an 
aperture directed leftward. The reference numeral 4 represents a stop 
disposed on the left side of the reflector. The stop 4 is disposed on 
the right surface of a prism block 5, which is disposed on the left side 
of the stop. The prism block 5 is bonded to a prism block 6 disposed 
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on the lower side thereof, where the bonded section is tilted from the 
upper-left side to the lower-right side and forms a half-transmitting 
surface 7. 

[0024] On the upper side of the prism block 5, a condenser lens 12 and 
a ref lecting-type liquid crystal display panel 8 are disposed. Also, 
the prism block 6 is bonded to a prism block 13 disposed on the left side 
thereof, where the bonded section is tilted from the upper-left side to 
the lower-right side and forms a TIR surface. A pupil 10 is disposed 
on the left side of the prism block 13. 

[0025] Bundles of rays emanating from the illumination light source 1 
and bundles of rays reflected from the reflector 2 shown in the drawing 
are reflected upward by the half-transmitting surface 7 via the stop 4 
and the prism block 5, which are arranged on the left side, and are incident 
on the ref lecting-type liquid crystal display panel 8 via the condenser 
lens 12. The bundles of rays modulated there as an image are reflected 
back downward to the side of the prism block 5, and are transmitted through 
the half-transmitting/ surf ace 7 via the condenser lens 12 and the prism 
block 5. The transmitted bundles of rays then are totally reflected at 
the TIR surface formed on the lower-left portion of the prism block 6, 
to reach the surface b on the right side. The bundles of rays reaching 
the surface b, which is a concave reflecting surface, are reflected there 
at angles different from the angles as they are incident thereon, enter 
the prism block 13 via the TIR surface again and transmitted therethrough, 
to be introduced to the pupil 10 via the surface a on the left side. 

[0026] According to this mode, an illumination optical system is 
constituted with the condenser lens 12 and the half -transmitting surface 
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7. Whereby, the illumination light source 1 and the pupil 10 are made 
substantially conjugate, to achieve compact-sizing of the illumination 
light source 1 . Also, the stop is arranged on the substantially conjugate 
surface for regulating the pupil to have a diameter as designed, as in 
the first or second mode. 

[0027] Another configuration example of the present invention is shown 
in Fig. 4 as the fourth mode. According to this mode, the present 
invention is applied to a so-called '''pancake-type" observation optical 
system. In the drawing, bundles of rays emergent upward from an 
illumination light source 1 are reflected leftward by a half-transmitting 
surface 7 which is constructed of a half mirror or a PBS, and are incident 
on a ref lecting-type liquid crystal display panel 8 via a condenser lens 
12. The bundles of rays modulated there as an image are reflected back 
rightward to the side of the half -transmitting surface 7 and are 
transmitted through the half-transmitting surface 7 via the condenser 
lens 12. 

[0028] The transmitted bundles of rays then are reflected back leftward 
at a surface a, which is the pupil (the later-mentioned pupil 10) -side 
selective reflecting surface of a prism block 14 constituting an 
observation optical system, to the liquid crystal (the ref lecting-type 
liquid crystal display panel 8) -side, then are reflected back rightward 
at a surface jb, which is the liquid crystal-side surface of the prism 
block 14, to the pupil-side, and are introduced to the pupil 10. As the 
material of these selective reflecting surfaces, cholesteric liquid 
crystal layer or the like is employed. The illumination optical system 
is constituted with the condenser lens 12 and the half-transmitting 
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surface 7. Whereby, the illumination light source 1 and the pupil 10 
are made substantially conjugate, to achieve compact-sizing of the 
illumination light source 1. 

[0029] The below-described modes employ so-called Kohler illumination. 
In other optical apparatuses such as an optical microscope, the Kohler 
illumination is widely employed. This illumination mode is such that 
an image of the light source is formed not on an object to be observed 
but on the entrance pupil of the objective lens, and is effective as a 
method of illuminating the object uniformly and efficiently. 

[0030] The below-described modes are directed to application of the 
Kohler illumination to an image display apparatus with a reflecting- 
type display element. According to these modes, a light source is 
disposed at a position to form substantial symmetry with a pupil position 
of the observer with respect to a combiner disposed between an observation 
optical system and the pupil so that the observation optical system for 
the displayed image is used as an illumination optical system also, 
whereby, the image of the light source is formed on the pupil of the 
observer. In this condition, the observation optical system substan- 
tially forms a telecentric optical system with respect to the 
ref lecting-type display element. 

[0031] Fig. 5 is directed to a configuration example, as the fifth mode, 
of an optical system in which the above-mentioned Kohler illumination 
is employed. In the drawing, an illumination .light source 1 constructed 
of a light-emitting diode is disposed at a position to form symmetry with 
a pupil 10 position of the observer with respect to a half mirror 15. 
This position is in the vicinity of the rear focal position of an eyepiece 
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16. As indicated by the arrows, bundles of rays emitted from the 
illumination light source 1 are reflected by the half mirror 15, and 
irradiate a ref lecting-type liquid crystal display panel 8 uniformly via 
the eyepiece 16. Bundles of rays reflected by the ref lecting-type 
display panel 8 are guided by the eyepiece 16 again, and are transmitted 
through the half mirror 15, to reach the pupil 10. In this condition, 
the image of the illumination light surface 1 is formed in the vicinity 
of the pupil 10, or Kohler illumination is realized. 

[0032] According to this mode, if ferroelectric ref lecting-type liquid 
crystal, which can be easily driven by high frequency, is used for the 
ref lecting-type liquid crystal display panel 8 and at least three 
light-emitting diodes corresponding to the primaries are used for the 
illumination light source 1, it is possible to provide the observer with 
a color image by making the light-emitting diodes to sequentially emit 
light in time-division mode as synchronized with the ref lecting-type 
liquid crystal display 8. For obtaining a color image, if a ref lect- 
ing-type color liquid crystal display panel provided with color filters 
is used, a white light-emitting diode, a white fluorescent lamp or the 
like may be used as the illumination light source, as a matter of course. 

[0033] According to this mode, the half mirror 15 is used as the combiner . 
However, other type combiner such as a PBS (polarization beam splitter) 
may be utilized. Also, it is obviously in the scope of application of 
the invention's principle to dispose, between the illumination light 
source and the combiner, a diffusing plate that slightly diffuses the 
illumination light, in such a case where the directivity of the light 
emergent from the illumination light source 1 is too high for the field 



9 



angle or the size of the illumination light source 1 is not sufficiently 
large for the pupil 10. 

[0034] Fig. 6 is directed to another configuration example, as the sixth 
mode, of an optical system in which the above-mentioned Kohler 
illumination is employed. According to this mode, a concave surface 
mirror is used as an observation optical system. In the drawing, an 
illumination light source 1 constructed of a light-emitting diode is 
disposed at a position to form symmetry with a pupil 10 position of the 
observer with respect to a half mirror 15. This position is in the 
vicinity of the focal position of a concave surface mirror 18. 

[0035] As shown by the arrows, bundles of rays emitted from the 
illumination light source 1 are reflected by the half mirror 15 and further 
by a half mirror 17, and are transmitted through the half mirror 17 via 
the concave surface mirror 18, to irradiate a ref lecting-type liquid 
crystal display panel 8 uniformly. Bundles of rays reflected by the 
ref lecting-type display panel 8 are guided by the concave surface mirror 
18 through the half mirror 17 again, to reach the pupil 10 via reflection 
at the half mirror 17 and subsequent transmission through the half mirror 
15. In this condition, the image of the illumination light surface 1 
is formed in the vicinity of the pupil 10, or Kohler illumination is 
realized. 

[0036] Fig. 7 is directed to still another configuration example, as 
the seventh mode, of an optical system in which the above-mentioned Kohler 
illumination is employed. According to this mode, a prism with free 
curved surfaces is used as an observation optical system. In the drawing, 
an illumination light source 1 constructed of a light-emitting diode is 
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disposed at a position to form symmetry with a pupil 10 position of the 
observer with respect to a half mirror 15. This position is in the 
vicinity of the focal position of a prism 19 with free curved surfaces. 
[0037] As shown by the arrows, bundles of rays emitted from the 
illumination light source 1 are reflected by the half mirror 15, and 
irradiate a ref lecting-type liquid crystal display panel 8 uniformly via 
the prism 19 with free curved surfaces- Bundles of rays reflected by 
the ref lecting-type display panel 8 are guided by the prism 19 with free 
curved surfaces again, and are transmitted through the half mirror 15, 
to reach the pupil 10. In this condition, the image of the illumination 
light surface 1 is formed in the vicinity of the pupil 10, or Kohler 
illumination is realized. 

[0038] The configuration of the image display device according to the 
present invention will be shown below more specifically in terms of the 
construction data lists. The first to third embodiments shown below 
correspond to the first to third modes described above, respectively. 
In each embodiment, r i ( i = 1 , 2 , 3 . . . . ) represents the radius of curvature 
of the ith surface in order from the pupil side. It is noted that, in 
each embodiment, an asterisk suffixed to a symbol representing the radius 
of curvature of a surface means that this surface is configured as a 
rotational symmetric aspherical surface or an anamorphic aspherical 
surface, where the expression expressing the surface shape of each 
aspherical surface is defined as follows. 

[0039] <Expression for a rotationally symmetric aspherical surface> 
Z = c/jV {l + -^l-il + Kyh' ]+ Ah' + Bh' + Ch' + Dh'° + Eh'^ + Fh'' + Gh'' + Hh'' + Jh'° 
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where 

Z : sag of a surface parallel to Z axis 

c : curvature {CUY) at the vertex of the surface 

K : conical coefficient 

A, B, C, D, E, F, G, H, J \ 4^"^-, 6^^-, 8^^-, 10^"^-, 12^*^-, 14^^-, le*^"^-, 18^^ 

20^^- degree coefficients of strain, respectively 
h2 = x2 + y2 

[0040] <Expression for an anamorphic aspherical surface> 

Z = [CUX • + CUY 'Y^)l\ + - (l + KX)CUX^ • - (l + KY)CUY^ • } 
+ Ar{{1 ~ AP)X'' + (l + ^P)r' f + BR^ - BP)X^ + (l + BP)Y^ f 
+ Ci?{(l - CP)X'' + (l + CP)Y^ ]^ + Z)7?{(l - DP)X'' + (l + f 

[0041] where 

Z : sag of a surface parallel to Z axis 

CUX, CUY : curvatures for X and Y, respectively 

KX, KY : conical coefficients for X and Y, respectively 

AR, BR, CR, DR : rotationally symmetric components of 4^*"-, 6^^-, 8^^-, 

10^^- degree coefficients of strain in reference to a cone 

AP, BP, CP, DP : rotationally asymmetric components of 4^^-, 6^^-, 8^^-, 

10*^^- degree coefficients of strain in reference to a cone. 

Here, the reciprocals of CUX, CUY are the radii of curvature for X and 

Y, respectively and are represented by RDX, RDY to be shown as data in 

the embodiments . 

[0042] 

{(First embodiment)) 
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[Rad. of Curvature] 
FDY 



rl = 
r2*= 
r3*= 

r4 = 
r5 = 

r6 = 
r7 = 



80.87347 
-41.75305 



-35.00000 



-35.00000 



[Medium] 
AIR 

Refract. Idx 1.4914 Abbe's No. 57.82 

Refract. Idx 1.4914 Abbe's No. 57.82 

Refract. Idx 1.4914 Abbe's No. 57.82 
AIR 

AIR 

Refract. Idx 1.4914 Abbe's No. 57.82 



[Note] 
pjpil 10 

prism' s exit surface (surface a) 

concave reflecting surface 
(surface b) 

half-transmitting siorface 7 

prism' s entrance surface 
(surface c) 

liquid crystal display surface 

condenser surface (surface c, 
coinciding with 5^ surface) 

illuminated surface 



r8 = oo 
[0043] 

[Rotationally symmetric aspherical coefficients of 2"^ surface (r2)] 
K: 0.000000 

A: 0.388162x10"^ B: 0.152030x10"^ C: -0.252251x10"^ D: 0.000000 

[Rotationally symmetric aspherical coefficients of 3'''* surface (r3)] 
K: 0.000000 

A : 0.435175x10"^ B: 0.112877x10-'' C: -0.4022 69x10-^0 D: 0.000000 
[0044] 

(Arrangement data of surfaces (reference: 1*^ surface)) 

[Surface No.] [XSC] [YSC] [ZSC] [ASC] [BSC] [CSC] 

1 0.00000 0.00000 0.00000 0.0000 0.0000 0.0000 

2 0.00000 0.00000 12.00000 0.0000 0.0000 0.0000 

3 0.00000 0.00000 28.00000 0.0000 0.0000 0.0000 

4 0.00000 0.00000 19.00000 45.0000 0.0000 0.0000 

5 0.00000 9.50000 19.00000 90.0000 0.0000 0.0000 
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0. 00000 
0.00000 
0.00000 



9. 92814 
9.50000 
-8.50000 



19.00000 
19.00000 
19.00000 



90.0000 
90.0000 
90.0000 



0.0000 
0.0000 
0.0000 



0.0000 
0.0000 
0.0000 



[0045] In the arrangement data of the surfaces, where the space is viewed 
from the object side to the image side (the positive direction along Z 
axis) , the positive direction along yaxis is taken upward and the positive 
direction of X axis is taken leftward. For each surface, X, Y, Z determine 
its position and A, B, Cdetermine its tilt, in reference to the 1^*" surf ace . 
These definitions are similarly applied to the following embodiments also . 
Also, according to this embodiment, the i^^-s*^^ surfaces constitute the 
observation optical system, and the 7^^-8^*^ surfaces constitute the 
illumination optical system. 

[0046] 

((Second embodiment)) 

[Meciiutti] 



[Rad. of Curvatiore] 
FDY 

rl = oo 

r2*= 11056.40405 

r3*= -66.18426 

r4*= 11056.40405 



r5*= 
r6 = 
rl = 
r8 - 
r9 = 



99.98674 
40.00000 
-40.00000 
oo 

-40.00000 



AIR 

Refract. Idx 1.4914 Abbe's No. 57.82 

Refract. Idx 1.4914 Abbe's No. 57.82 

Refract. Idx 1.4914 Abbe's No. 57.82 

AIR 

Refract. Idx 1.4914 Abbe's No. 57.82 

AIR 

AIR 

reflact.Idx 1.4914 Abbe's No. 57.82 



[Note] 
pi:$)il 10 

prism's exit surface (surface a) 

concave reflecting surface 
(surface b) 

total reflecting surface (surface a, 
coinciding with 2^ surface) 

prism' s entrance surface (surface c) 

condenser lens 12 

liquid crystal display surface 

condenser lens 12 
(coinciding with 7* surface) 
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rlO = 40.00000 
rll*= 99.98674 



AIR 
AIR 

AIR 



(coinciding vsdth 6^ surface) 

half -transmitting surface (surface c, 
coinciding with 5**^ surface) 

illuminated surface 



DR: 0.000000 
DP: 0.000000 



rl2 = oo 
[0047] 

[Anamorphic aspherical coefficients of 2"^* surface (r2) and 4^*" surface (r4)] 

KY: 0.000000 KX: 0.000000 RDX : -341 . 84094 

AR: -0.486850x10"^ BR: 0.129060x10"^ CR: -0.188200x10"^ 

AP:-0. 421231 BP: -0. 53 67 4 6 CP: -0. 473816 

[Anamorphic aspherical coefficients of 3^^* surface] 

KY: 23.379666 KX: 22.126557 RDX : -56 . 19072 

AR: 0.172623x10"^ BR: -0 . 2 69533x 10"^ CR: 0 . 4 90310x 10"^ 

AP: -0.826965x10"^ BP: -0 . 9302 94 x 10"^ CP: 0 . 27 6424 x 10"^ 

[Anamorphic aspherical coefficients of 5"^ surface (r5) and ll*"*" surface (rll)] 

KY: 0.000000 KX: 0.000000 RDX : 100 . 00000 

AR: -0.172239x10-6 BR: 0 . 327 672x lO'^ CR: 0.108004x10" 

AP: -0.519816x10 BP: 0.253723x10"^ CP : -0 . lOlOOSx 10 
[0048] 

(Arrangement data of surfaces (reference: 1^*^ surface)) 



DR: -0.271247x10-10 
DP: 0.196499x10"^ 



DR: 0.000000 
DP: 0.000000 



[Surface No. ] [XSC] 
1 0.00000 



0.00000 
0.00000 
0.00000 
0.00000 
0.00000 



[YSC] 
0.00000 
3,33988 
0.71726 
3.33988 
13.17979 
17.89054 



[ZSC] 
0.00000 
10.00000 



[ASC] 
0.0000 
14.4914 



16.78070 -15.3681 
10.00000 14.4914 



12.78405 
16.16554 



84.7778 
44 .2948 



[BSC] 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 



[CSC] 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
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7 
8 
9 

10 
11 
12 



0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 



19.63642 
20. 63546 
19. 63642 
17 .89054 
13. 17979 
21. 14658 



17.95493 44.2948 
18.30949 51.7838 



17. 95493 
16. 16554 



44 .2948 
44 .2948 



12.78405 84.7778 
13.51219 119.7778 



0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 



0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 



[0049] According to this embodiment, the i^^-^^^ surfaces constitute the 
observation optical system, and the 9*'''-12^'^ surfaces constitute the 
illumination optical system. 
[0050] 

((Third embodiment)) 

[Medium] 



[Rad. of Curvature] 
RDY 



rl = 
r2*- 



oo 



17.53188 
r3*= -141.62325 
r4 = oo 

-40.00000 
30.00000 
-30.00000 



r5 = 
r6 = 
r7 = 
r8 - 
r9 = 



-30.00000 



rlO = 30.00000 

rll = -40.00000 

rl2 = 70.00000 

rl3 = oo 



AIR 

Refract, Idx 1.4914 Abbe's No. 57.82 

Refract. Idx 1.4914 Abbe's No. 57.82 

Refract. Idx 1.4914 Abbe's No. 57.82 
AIR 

Refract, Idx 1.4914 Abbe's No. 57.82 

AIR 

AIR 

Refract. Idx 1.4914 Abbe's No. 57.82 
AIR 

Refract. Idx. 1.4914 Abbe's No. 57,82 

Refract. Idx 1.4914 Abbe's No. 57.82 
AIR - 



[Note] 
pLfiil 10 

prism's exit surface (surface a) 
concave reflecting surf ace (surfaced) 
TIR sirface 

prism's entrance surface 
condenser lens 12 

liquid crystal display surface 

condenser lens 12 
(coinciding with 7**" surface) 

(coinciding with 6^ surface) 

(coinciding with 5^ surface) 

half-transmitting siorface 

illijminated surface 
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[0051] 

[Rotatioanlly symmetric aspherical coefficients of 2""^ surface {r2)] 
K: 0.000000 

A: 0.749182x10"^ B: -0.104 94 9x10"^ C: 0.362648x10"'^ 

E: 0.295641x10"^^ F: 0.000000 G: 0.000000 

[Anamorphic aspherical coefficients of 3^"^ surface (r3)] 
KY: -0.9950 9 9 KX: 50.74 9178 RDX : -126 . 0 6681 

AR: 0.237363x10"^ BR: -0 . 1604 88x 10"^ CR: 0.648223x10"^ 

AP: -0.154193 BP: -0 . 883619x 10"^ CP: 0.615473x10"^ 

[0052] 

(Arrangement data of surfaces (reference: 1^^ surface)) 



[Surface No. ] [XSC] 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 



0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 



[YSC] 
0.00000 
0.00000 
-0.03948 
1.23666 
17.55782 
17.99361 
20.40157 
20.72216 
20.40157 
17.99361 
17.55782 
12.26029 
17.34566 



[ZSC] 
0.00000 
10.00000 
19.00000 
13.54734 
16.17149 
16.29312 
16. 96521 
16. 93059 
16. 96521 
16.29312 
16.17149 
14.69291 
22.11847 



[ASC] 
0.0000 
0. 0000 
-13. 1724 
25.0000 
74 . 4052 
74 . 4052 
74 . 4052 
71.3776 
74 . 4052 
74 . 4052 
74 . 4052 
34.4052 
-0.5948 



D: -0.563498x10"^ 
H: 0.000000 



DR: -0.558788x10"^° 
DP: 0.989218x10"^ 



[BSC] 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 



[CSC] 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 



[0053] According to tliis embodiment, the i^^-7^^ surfaces constitute tlie 



17 



observation optical system and the 9*^^-13^*" surfaces constitute 
illumination optical system. 
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(54) ytm<o^m: R^m^m^^m^^itt^^Sim^m 



(57) mm 

Bt 1 0 t ?micm 1 t :«^B&*tSr*9« t ^ 4 J; 
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mmmmm^:^\h (o^^trmzm < ti^Tt^^. t . mm 
t«[iBP3eg7i£?ii ^ mm. Ltzm-^s^Wit-rz, mmm.mmi- 

J; ►jfiK*}, HffieHS5g^iig(iRGBC0 3J!lfeC*tI&-t-5i!'^ 

um.<r>mmm.7r^m=i-^m^^tzmn.m.7r^^m.. 
10 0 0 1] 

ffl v^r 8IS#<^>ait::Bitft g^i- ^ Si^««^^glcKI-r 
[0 0 0 2] 

'^•y K -y^^T- y V • T-'-i 7.-f\y4 (Head Mounted D 
isplay, HMD) tm£ix. — i&Ufil'bfLTV^^o -f-W 



ii^m 2000 — 1 80787 



[0 0 0 3] mw.Mni^m.K]u<m\'^h*ix\^^^m^m. 
X-. Mm&<r>mmmm\ti)mmx'^i,. ttz. ^mm^ 

TJMaTL, LTBSig5cili^S.t>WSn°pa<7)fg;T^*S 
[0 0 0 4] JRS^MiKB^BS7j^^^'^-^H±> •> n > 

n^(o\&Ti)''>^£\^^(ox'. Kmn^iii^-^\^^<. mz> 

25 

[0 0 0 5] ci(73J:9^#-<(;)^'; y h^jfojRMMjS 

i>o ±tiKMMm^Bmyji''<^^)i'i:m^^fzmiiL&7ji^m.<o 

. I±> S:MS?lSB^B«^/f^^;U5 1 *e)ift*^«^-i: L, P 
B S (fg^H--i»;^7''J y 5'-) 5 2 IcioT, flse^jt 
ilf. 5 3 ^ W.BS^jt t SLftfflffiB^aS^^^*^- ^l' 5 1 -CRSt 

^iifzmm^<o»min\^\ mm^^^x'$>&mmi-> 

[ooo6]"s/c, ms^zm^6^iZ7P-rsi')iz. ^nm 
WL^a^m^^^ii' 5 1 (D&mi,z?3.mytm 5 3 srgesL, bs 

m±m5 3<^mF®lci£t5c«5 6^«v^-r, ?tii>4»'b<OBs 
.riT-s:i^?n;tK^5fe^jgBlL'>X5 4 Hi ij lis 5 
[0 0 0 7] 

^P(iJ*"bB3§g^^BaJt-r'5-£-S75^**> >) , l!tf*W^</3fl5|g 
M**^-UB?.^-t-^WI±BiS-C*^o BP*,, ±fBia9-C 

50 *.^.s-#^Ti3"b-f, .Bs?g7^:tle^*<7)^3•ffiS:^fcTv^ 
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* COT-, jgaJi^Bifv^mff t ^ c T L i T „ 
10 0 0 8] tfz. ±ffiia8 IC^L;^^J; d^ttfiST-li, 

10 0 0 9] 

mi KBI t frKBs^Ttiii t ^'a^^'^mm t ^ J: ^ tct»^ 

10 0 1 0] tfz. mu^M^^^Ji. mmmm^mT!)- 
[0 0 11] tfz. sijco^fixt LT, etm^^fiX-r-i.R 

MLx-tnmt mm^j:um i,zmmmm±iw. * les l 

[0012] tfz. mmKmMm7}im=Fimmv.mm 
wl^bJ:*)^*). mumm^mM r g b o 3 jnfeu^ifiL.-r 

^^^^r< i:'l>3fflJ;J>±co%^J^'f ^- h'X'm&^tiX is 
[0 0 13] Sibic, |fJfeBiZl2/MI£BS^3lc:ti?.l±, tlrffi 

mm±^^jtm$iK^mm7r^m^iznLx^ msTu-b 

[0 0 14] 

'mmn%m<r)Mm\ wt, ^^m<r>%m<r>mm\z'o\.> 
-eai^ 1 -^^7 <r>nmm<r)it^jh<r>mi^^m^m\z7F- 

[0 0 1 5] 121 1 tciJV^T, HtmMitM. 2{i-^(Om 
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•3T-*^o iK"9 4li, '?-<0±:frc7>y; XAyn y 5<0 
tWWc^ix. trz-/') XA-r^ 5 COSMIC I±<i5t;« 

li> 8ii o*fSsm^^xrv-'-j,„ 
10 [0016] mmcomm^m 1 ^••bsm L;'-:7fe^5.t>*'j 
yi'i't'-2izxy)K^i^ixfzitmi. ±:f3<om^m. 
3, *5;i9 4, -T') xi.ru y ^^^x^'M^mi ^m. 
L, 6 ^'&xmmw.¥a^7^^^^-)\^ 

S7^igilL, ■(i7t«9^?^T^l OUii/i^tL^o 

[0 0 17] *^»i^T-i±, mm^^^^trnm^^^^ 

20 li, ;*it>(0rBTSr^igi§®7 t L/j2O(07*'jXA7'n 
aB. bffi, cffiici iJWfiSi^ariiO, BS^^T^^^Ii 

25 H7'^3fe^<0^ffil±, 4^iSJ§ffi7 let l3^ft>i^rv»^o * 
ftiSm^.TJi, B8^3t^^ (cM) UJ: 1)^1 0 t.Bsq^ 

Zfiha, b, c<OSfa-^l±, fsxEcOn v;^ h7i'->3 

[0 0 181 tfz^ ^mmBm<Di: T Hi 0 

35 ^^m:f>m^^*t^^M<r>^imi Olzm<9-i^X'^ 

ho ttz.^mm^mx\i^ mm^mit^mmmit 
(om\z\gitm. 3 -h^^wti ft, f ^c^issffi 7 1 it i o t 
<or^(cii7fc«9 755ga^^fL-cv>^o ^tLii, wm±m\ 
t^hiimLfz^-^i)^^m.m^7 ^'M^^-r\z. c^-cb 

40 1 OffliJtcS:i=f$ii.T^i:'6ri--x h:)t;co* 7 h ^4tt <> 
fiOT-*^,, 

[0 0 19] fi*«3lia!c*|fi](0<i3t:co.^*Jl 

^i*«9l±^i?t«3■cilia-^-^^i7fct 9 o«fi 

45 ±fe^-:^ h7tl±{i*«9UJ; y Kl 

0 icAM-r^*i±^cv>o s:i«?fi[B^B«^>'<^^-'i'8 f) 

il^*^**iiiaLfcffeUfS3tS9 ^JSilL, ffil OIC 
50 [0 0 2 0] 11214, IS2 0|liSJK^t LT, tlS^^ 
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-&0 I^Ht-Jsv^T, Him.m±m. 2li^<om*) 'kM'O 

[0 0 2 1] mm(^?mytm i /i^f^wai Lfz^MRv--^) 

^' 1 1 (OcMUJ: OEM^a, nvr'^-ij— u>Xl 2 

t Lr^p?n./j?t«i±, st>*y';XArn-;/j? 1 i^gij 

'^t&*4*^T:^tcSH-$n, nvr'Vtj— u>Xl 2 

ir. ^^(DhWizmm-rzo hmawKHmx^,*). pj 
[0 0 2 21 ^^iSfl^Stcisv^rii, m^Tt^.^.-e^,^ 

LTfflv^ ClfLt n>7='>-9--U>Xl 2 i:T-H3^jt!^ 

#.*®fi6; L. St 1 0 tmnitm i TiJs&^ttsic^c^ j: ^ 

[0 0 2 31 1213 l±, §^3<^^ififf^^.i: LT, ^2W^ 

m.iim,xmLtzm^K%m (aS) ^rTiRstL-rsy 

IclSlt, tSS3fe^*<^Waiffi**'b7t:*:j-Ca®t LTiS 
3:$-ti:/j^-C*).2,o |Bl[21tCiDV>T, U±fi?.?g?t:il, 2 1± 

l±-€-<75;&MtclJ(t'bix;t^i9T-ib'2.o «cl3 4(±, -^tOife 

:^<oy;XArn yi' 5<^^Bici£it'b<x-cv»^„ t'v 

[0 0 2 4] 7"JX/,rn-;/^' 5 0±11^wlin>7='>^^■ 
- U >X 1 2 8 Assets ?.ixr 

Aro y i> 1 3 t^f^^^x, -f-O^-g-gBlifii^-ibJ&T 
tc*>ttr^4ffiSrfiSiL, T I Rffi^Jgfig-r^o -?-L-C, 7" 
VXi-yo -y 1 3<7)jgU^:^tci±, El OTi^Bee^ft 
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[0 0 2 5] |HlllcoD3qgjt?f. 1 3»'e>Mm L;l:7tJeRO*'J 
7 i'^' 5^- 2 UJ; 'oUM^MzitW't. 1x.-n<r>W.'o 4, 
•/"jXAT-n y 5 ^S?-C^iSi§®7T-Ji:^'^tR|=|-$ 
a, 3 ^•r'y-y-- u >X 1 2 tf5rs:MSare[B^aS^'">'7> 

SI>'-/'J X^rn 5fflO'^i:T:^tcSit $fL, nvr' 
>-9--U>Xl2, T'VX-^rn y^' 5«r#5T4^igi§B 
7^i8i§-r^o itiML/wTfc^ll, yvX^rn y 6:£ 
Tg|5<7)T I RffiT-^jg:M?tl-, ;&gRcOb®lcilJjI1-^o 

10 bMi±[H]s:it®r-*i), PJiiL/c7£mi±. i^r-AS+B* 

•T'n 1 3 SrJSig SSgco a S*^5Tlg 1 0 icig*^ 

[0 0 2 6] :$:^i&JI?«J(ci5U^TI±, PS^^Tfe^^linv 
15 -fV^f-UVXl 2 5.a'¥iSilE7lcJ: »)«fiS:^fL, C 

Srj3#, mfffof^mmzmmLx^^^m^. mi. m2 
(D'^mBmtmmx-i>i,o 

20 [0 0 2 7] 114 tc, |^4 0||i4JK,^t LT, 

Ji, v-N-^^ 7-sgVM±PB S^i •9fi£'&*jliaS7-C 
25 :£*'^t-RI+^tL, n^-f'V^f-UVXl 2^@r;R|^ 

$ti.;t7fc«t±, :Bt/f4iSjMiS7lBi]--.>:**USI*?*i., 
3 U>X 1 2 S-fiTi#^Jti§M 7 Srilii-f -So 

[0 0 2 8] '&^i,fz±mt. m.mit^Jh^i&-r-f')x 

t1^-)i\,zmi^fl. ■f^)XUfU-j^ 1 4 (OjSa^affllJig*? 

UMmxhhhmx^xfmm^t-^-n^zwM's^fy-. si 

vf'v^f-L'VXi 2, #JSiiM7lcJ: •j^fiK^iX'&o 
itLici 0 .Bs^g^feiiS 1 tai 0 t7jJB&^t3:MiStci5*- 

[0 0 2 9] t.fz^ \^XT\zifi-t%mWm.\zi5\^^X\t. v> 

f&i\,zx\tt£ < >X(OAItSi(£gi::*SftS-*^ t 

45 t Lr*«!j'C-i)*o 

[0 0 3 0] WT<0^iSff^ffil4, ^<0^r-7-H3?^tS: 

^ -C . tS^*^,^. t Bi t CO FbI ic BeM S tt/c n > 

50 mm.m<r>fz^<r>m.^±^^^^mmit^ihh \^x\>mm 
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[0 0 3 1] ElSii. §^5 0^i£JF^?Ji: LX. ±fa^- 

/N-^ ^ ^ - 1 5 tc^i-uT. mm^<omi o 

^ii. ^WT'^fJ: ^ (I. ^ -7- 1 5 tcj: KM 

5 ^SrigiSLTIil 0 twifJiii->E,o 

v^. tCRGBc7)3/Ifeti^tfi:^-r>2>^^^< ^ t 

3jsi^±60f&7t^^^" K^fflv^-c. s:l^M^l^B^Bg/T:/^' 

[0 0 3 3] ^^mmPI.Xi^^ LT/^ 

-7 ^ ^- 1 5 ^fflv^rv^^7&?. PBS (li^tf-zsx 

^ i)'+»x ^ v^m^m . ?mytM ^m^^i^zi&wc^^t^ 

[0 0 3 4] me It. m6<DmmfmtLx. ±m<r- 
^nmmm^t. mmyt^^.tLx. mmm^m^-fz 

iyCDX^^o (tlBlUiSV^T. ^T&^-f^" Ki t)^-^fl3 

[0 0 3 5] mmmwA y^^hmm^tifz^mt. ^wx 

m-tX n tc. ^ ^-15 \zx. »3S:it^tL. 

-■7 ^ ^ - 1 7 {zKm^ixx. mmm,i 8 t^LT^^- 

:7 ^ -7- 1 7 ^i^SL/c?^. Si«ffia^a«^/^'^^;^8 

fz^M^t. nxf^^-y I 7^iii§L-C[H]Mitl 8 
tc j:oTS:*^tL, ^ 1 7 ^ tl/::f^^c/^ 

-•7 ^ ^ - 1 5 ^iSigLTiil 0 U¥iJiii-^o -coi: 



[0 0 3 6] EI7ii:. mi (Ommmt LX. ±fS^- 
7 - HS ^ ffl V > Tfc^.^. ^7)ftfeO tg^««J t ^ L t <7> r- i> 

05 ho ^'mmnm\t. is^Tt^^.tLr. gsfflST^vx 
i^^m^^fzi><Dxhho w\m\iZ^\f^x. ^±r^t-h' 

10 (0 0 3 7] BS^Tt:® 1 7!i^ib|^m^n/c*^(i. ^^epT* 

ffiyjXA 1 9^ift'LXKmMi&^B^7r^^U-Ji^8iz^~' 

^(i. SCfSSfflST^UXA 1 9 (Cj;oT2g;6^ti. 
15 y^^-l S^igiiLreil Otcpjift^o ^(T)^:^, 

mm^MK^mit. mi oiiSitt^^i^isfi^LTiD*?, ^ 
[0 0 3 8] J':jlt. ^^m^z^hm^mmmmcom^ 

20 Tj^iTo m. i^:xTizmfh^mmi-3it. mmttzmi 
-m3<omt&MP^jz^timM}Z^Lx\^^ho ^mmmiz 

^v^r. ri(i=l,2,3.,.)l±. mm^^h^^Xi 

25 imxmfS.^tifz'mxf^hm'^fr^L. mmm<omm^ 

[0 0 3 9] <[l]te^^*4;^^J«^^i-^> 
Z = chV Cl+/" ll- (1+K) c^h^l ] +A 
h^+B h^+C h»4-D h^^+E h»2+F h^^+G 
30 +H h^»+ J h^o 

Z : Zf4U^tT^ffi<7)-^j-^ 

c : fficoii.ar-coffl^ (CUY) 
K : Rfl^igc 

35 A, B, C, D, E, F, G, H, J ^iX^*iX4^X. 
6 S>k. 10 1 2>X. 1 A>X. 16 1 8 
^k. 2 0>X(ommM ' 
h2=X2+ Y2 
X$:>h o 

40 [0 0 4 0] <r'^^)uy ^ y ^^m^'t^-t^y 

Z= (CUX • X2+CUY ' Y2) / Cl +/" 11 - 
(1+KX) CUX^-X^- (1+KY) CUY2. 

Y^l ] +AR I (1-AP) X2+ (1+AP) Y2| 2 

+ BR I (1-BP) X2+ (l+BP) Y^l 
45 I (1-CP) X^+ (1+CP) Y2| ^H-DR I (1 

-DP) X2+ ( 1 4-D P) Y^l 5 
[0 0 4 1] IIL. 

Z : Z*fitC^^T^S<7)-*f ^ 

CUX. CUY : ^iv^*n,xtY<DSbm 

50 KX, KY : ^tL-PfiXi: YOR^^SS: 
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AR. BR. 
AP. BP, 

8>k. 1 



CR, DR :nm^'h(0'tti'^n4^X. 
CP, DF :Fim.i^'h(0^ti't*tl4>X. 

immm i > 



-Qhho --■^*> CUX, C\]Y(0^mt. tti^ttX 
[0 0 4 2 ] 



rl = oo 
r2*= 80.87347 
r3*=-4 1.75305 
r4 = oo 

r5 =-35.00000 
r6 = oo 

rl =-35.00000 
r8 = oo 



AIR 

JStfrm 1.4914 
minm 1.4914 
Etfx^ 1.4914 
AIR 
AIR 

mtnm 1.4914 



r 57.82 
Ty^m 57.82 
T -y^^ 57,82 



r -y^g: 57.82 



til 0 

■7''J XAlttbM (aM) 

GajRiffi (bffi) 

■/'jXAAItffi (cM) 

n^T-'v-^f-ffi (cffi, ^ 
5ffii:fsl~-®) 



to 0 4 3] 



ci^ 2 ffi {r2) <o\^mmmm^M'} 

K : 0.000000 

A :0. 388162X10-^ B :0. 152030 X 10*^ 

imsm (r3) (ommmmm^^m 

K : 0.000000 

A :0. 435175X10-^ B :0. 112877X10'^ 



C :-0. 252251 XlO-s D : 0.000000 



-0.402269X10-^0 0 : 0.000000 



[0 0 4 4] 



1 

2 
3 
4 
5 
6 
7 
8 



[XSC] 
0. 00000 
0. 00000 
0. 00000 
0. 00000 
0.00000 
0. 00000 
0. 00000 
0. 00000 



[YSC] 
0. 00000 
0. 00000 
0. 00000 
0. 00000 
9. 50000 
9.92814 
9. 50000 

-8. 50000 



to 0 4 5] 

him\ (+z 
ov>r, X, 



Y, Zi±^<0&mi:mL. A, B. CiiM 
n ( i T CO |g ffi t c i5 V > T t [WI -C * -E) o 

mmm 2 > 

[ffl*4^gRDY] 
rl = ,00 

r2*= 11056.40405 
r3*= -66. 18426 
t4*= 11056.40405 



[ZSC] 
0. 00000 
12.00000 
28. 00000 
19. 00000 
19. 00000 
19. 00000 
19. 00000 
19. 00000 
if: 



[ASC] 
0. 0000 
0. 0000 
0. 0000 
45. 0000 
90. 0000 
90. 0000 
90. 0000 
90. 0000 



[BSC] 
0. 0000 
0. 0000 
0. 0000 
0. 0000 
0. 0000 
0. 0000 
0. 0000 
0. 0000 



[CSC] 
0. 0000 
0, 0000 
0. 0000 
0.0000 
0. 0000 
0. 0000 
0. 0000 
0. 0000 



[0 0 4 6]* " 



mm 

AIR 

miff^ 1.4914 

mtnm 1.4914 
mmm 1.4914 



r5*= 99.98674 AIR 

r6 = 40.00000 MVim 1.4914 

r7 = -40.00000 AIR 

r8 = oo AIR 

r9 = -40.00000 MVim 1.4914 



r y 57. 82 
r y 57. 82 
r y 57. 82 



r y ^85: 57. 82 



r y 57. 82 



[iS#] 
ffil 0 

y^jXA^mm (affi) 

ElRWffi (bffi) 
^K^m (aB,^2® 

y^jXAxmrn (cffi) 

n >-r >-*f- U>X 1 2 



■ U>X 1 2 
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[0 0 4 7] 



[0 0 4 8] 



rlO = 
rll*= 

rl2 = 



40.00000 
99,98674 



AIR 
AIR 

AIR 



imimtm-m) 



KY: 0.000000 KX: 0.000000 RDX:-341. 84094 

AR: -0.486850X10-5 BR: 0.129060X10-^ CR:-0. 188200 X 10'^ DR:0.000000 

AP:-0.421231 BP:-0. 536746 CP:-0.473816 DP:0.000000 

KY : 23. 379666 KX : 22. 126557 RDX : -56. 19072 

AR : 0. 172623 X 10-^BR; -0. 269533 X lO'^CR : 0. 490310 X 10-«DR: -0. 271247 X 10-'^ 
AP : -0. 826965 X lO'^BP: -0. 930294 X lO'^CP : 0. 276424 X lO'^DP : 0. 196499 X 10-* 

KY: 0.000000 KX: 0.000000 RDX: 100.00000 

AR:-0. 172239X10-^ BR: 0.327672X10"^ CR: 0. 108004X 10-« DR:0.000000 

AP:-0. 519816X10 BP: 0.253723X10-* CP: -0. 101008 x 10 DP:0.000000 







(S 


% 1 MS*) 


> 












[XSC] 


[YSC] 


[ZSC] 


[ASC] 


[BSC] 


[CSC] 






1 


0. 00000 


0. ooooo' 


0. 00000 


0. 0000 


0. 0000 


0. 0000 






2 


0. 00000 


3. 33988 


10. 00000 


14.4914 


0. 0000 


0. 0000 






3 


0. 00000 


0. 71726 


16. 78070 


-15.3681 


0. 0000 


0. 0000 






4 


0. 00000 


3. 33988 


10. 00000 


14.4914 


0. 0000 


0, 0000 






5 


0. 00000 


13. 17979 


12. 78405 


84. 7778 


0. 0000 


0. 0000 






6 


0. 00000 


17,89054 


16. 16554 


44. 2948 


0. 0000 


0. 0000 






7 


0. 00000 


19. 63642 


17. 95493 


44.2948 


0. 0000 


0. 0000 






8 


0. 00000 


20. 63546 


18. 30949 


51.7838 


0. 0000 


0. 0000 






9 


0. 00000 


19. 63642 


17. 95493 


44.2948 


0. 0000 


0. 0000 




1 


0 


0. 00000 


17. 89054 


16. 16554 


44.2948 


0. 0000 


0. 0000 




1 


1 


0. 00000 


13. 17979 


12. 78405 


84.7778 


0. 0000 


0.0000 




1 


2 


0. 00000 


21.14658 


13.51219 


119. 7778 


0. 0000 


0. 0000 


[0 0 4 9] 
















^9®-- 






35 [0 0 5 0] 







(Mmm 3 > 

[ffl^^^gRDY] 
rl = oo 

17.53188 
-141.62325 



r2*: 
r3*^ 
r4 : 
r5 
r6 = 
r7 : 



-40. 00000 
30, 00000 
-30. 00000 
r8 = oo 

r9 - -30,00000 



rlO 
rll 
rl2 



= 30.00000 
=-40. 00000 
= 70.00000 



mm 

AIR 

mfi^ 1.4914 
1.4914 
Sg^fi^^ 1.4914 
AIR 

iSt^f^ 1.4914 
. AIR 
AIR 

SCf^ 1.4914 
AIR 

1.4914 
1.4914 



T-J^^ 57.82 
Ty^3S 57.82 
r-j^^ 57.82 

Ty^^ 57.82 



.T-y^85: 57,82 



r-j^^ 57.82 
r "J^^ 57.82 



[fil«] 

ail 0 

nmm (bM) 

T I R® 

n y^y^— U >X 1 2 

a>T>-^- U >X 1 2 
(^7ffi^fWl-®) 

imemtm-m) 



- 7 - 



2001 01 n 08:46 



Z7J\z 



2000-1 80787 



rl3 = oo 



AIR 



[0 0 5 1 ] 



K : 0.000000 

A: 0.749182X10-^ B:-0. 104949X10"^ 0:0.362648X10'^ D:-0. 563498X10"^ 
E:0. 295641X10-" F:0. 000000 0:0.000000 H:0. 000000 

KY:-0. 995099 KX:50. 749178 RDX: -126. 06681 
AR:0.237363X10-^BR:-0.160488X10-^CR:0. 648223 X,10-«DR:-0. 558788 X lO'^^ 
AP : -0. 154193 BP : -0. 883619 X lO-^CP : 0. 615473 X 10->DP : 0. 989218 X 10"^ 



[0 0 5 2] 



[XSC] 
0. 00000 
0. 00000 
0. 00000 
0. 00000 
0. 00000 
0. 00000 
0. 00000 
0. 00000 
0. 00000 
0. 00000 
0. 00000 
0. 00000 
0. 00000 



im&m) 

[YSC] 
0. 00000 
0. 00000 
-0. 03948 
1.23666 
17. 55782 
17. 99361 
20.40157 
20. 72216 
20.40157 
17. 99361 
17. 55782 
12. 26029 
17. 34566 
lffi-^7Mtcj: y) 

1 sffitcj; y)mm^ 



1 

2 

3 

4 

5 

6 

7 

8 

9 
1 0 
1 1 
1 2 
1 3 

[0 0 5 3] 1^. :^mmmr'ii. 

[0 0 5 4] 

[0 0 5 5] ^{z^ ii^Ji2m:^iribif. mm^<om 

^ o 

[0 0 5 6] tfz. ii^a3 H^-^/h^ 
Mo 

[0 2] m2<ommm(^yt^?k<Dm^i:m^6^K7jkir 

Mo 

Ho 



[ZSC] [ASC] 
0.00000 0.0000 
10.00000 0.0000 
19.00000 -13. 1724 
13.54734 25.0000 



16.17149 
16.29312 
16.96521 
16.93059 
16.96521 
16.29312 
16. 17149 
14.69291 
22. 11847 



74.4052 
74.4052 
74. 4052 
71.3776 
74. 4052 
74.4052 
74.4052 
34. 4052 
-0. 5948 



[BSC] 
0. 0000 
0. 0000 
0. 0000 
0.0000 
0. 0000 
0.0000 
0.0000 
0. 0000 
0. 0000 
0. 0000 
0.0000 
0. 0000 
0.0000 



[CSC] 
0. 0000 
0. 0000 
0. 0000 
0. 0000 
0. 0000 
0.0000 
0. 0000 
0. 0000 
0. 0000 
0. 0000 
0. 0000 
0. 0000 
0. 0000 



[1216] ^6O^iSJF^?Jc07t:^.^.OtS^^^^fit;tr^i- 
30 [E17] »7<7)^i&ff^ffl07fc^.^.OfI^tM^6DU^i: 

do 

[13 8] s:i^S^ffiH^a«f^^^'^^;^^fflv>/JB^tffeS^^a<7) 

S£3fee^J^^i-|llo 

35 iS^t^J^-^i-lElo 
1 

2 
3 
4 

5, 
7 
8 
9 

1 0 
1 2 
1 5 
1 6 
1 8 
50 1 9 



40 



6,11 



13, 14 



45 



BE 

1 7 >'N--7 < 7- 



- a - 



2001 01 11 08:46 




- 9 - 



2001 01 11 08:46 



2000 — 1 80787 



[119] 




7 

55 



(72)§§0^# -m F^-A(##) 2H088 HAIO HA18 HA21 HA22 HA23 

•:k^l^^^\K'S^±m—TS 3 #13-^ iz^ HA24 HA28 JA17 MA04 

llP^tf;^ ^ y ;w^*k^^ttf^ 25 2H091 FA08X FA14Z FA21X FA26X 

FA41Z FA45Z FDOl HA12 
LA18 



- 10 - 



2001 01 11 08:46 



